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ABSTRACT 



This paper describes a collaborative research project 
conducted by two first grade teachers. The project focuses on the use of 
hands-on science activities and the relationship between a teacher and a 
mentor teacher. An integrated curriculum with science as the central theme is 
employed and further developed through the joint efforts of the two teachers. 
Data collected consisted of student interviews, a student survey, and student 
science journals. Findings contribute to an understanding of oral language 
ability versus written language ability, the effect of an inadequate 
scientific vocabulary on science learning, and the various paths taken to 
achieve a correct answer. (DDR) 
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ABSTRACT 



This research paper involves two first grade classrooms. The goal was for all 
students to formulate and state their own conclusions. Each classroom participated in 
hands-on experiments. Most students were able to summarize their findings in then- 
science journals. 



INTRODUCTION 

This school year 1996-97 began with both of us teaching self contained first grade 
classrooms. I, Cindy Kight was interested in using a different approach of whole 
language and a science integrated curriculum. I asked Naomi Mayer for guidance and she 
became my mentor. In the first half of the school year, I was one week behind Naomi in 
lesson plans. This allowed for the development of the curriculum and internalization of 
the “big picture.” 

I, Naomi Mayer have been teaching an integrated curriculum without basal readers 
for 15 years. This is the first year I have used science as the encompassing theme for the 
whole curriculum. Working as a mentor teacher has been thought provoking as I reflect 
daily on my purpose, setting and outcome for each lesson. Our planning has been a 
collaborative effort. The curriculum was enhanced with the input of two teachers. This 
partnership has been a positive learning experience for both of us. 

We believe that children need to learn in a manner that is logical. It is necessary for 
the curriculum to be authentic and meaningful. Children are enthusiastic about learning of 
the world around them. Lifelong scientific literacy begins with the attitudes and values 
established in a child’s earliest years. It is important to spark each child with the joy and 
wonder of science. We chose a theme for the entire school year. This year we chose the 
tree and all of our learning units correspond and intertwine with it. The first week of 
school we made the tree with cardboard boxes and tubes. Our tree goes through the 
seasonal changes and is inhabited by a variety of animal life. 

Each month we focus on a unit that is tied into the tree. In September we learned 
about tree growth, bearing fruit and changing leaves in autumn. In October, we learned 
about bears (many of who live in trees) and the bees whose honey the bears eat. We also 
learned about spiders who build their webs in trees and compared insects to arachnids. In 
November, we studied the Native American Indians through legends that pertained to 
trees and nature. In December, we studied the Christmas tree (deciduous trees) and the 
different customs celebrated around the world. In January, we are studying the tree and 
winter (the effects of snow and ice). In February, we will learn about the seed. In March 
and April, we will understand the seasonal changes spring brings, the water cycle and its 
effect on new growth. 

Our research was conducted during this time. The scientific hands-on activities that 
the children experienced dealt with the concepts of rain and the water cycle. Science is 
integrated into the curriculum throughout the day. The scientific process is part of 
everyday application. The students make a hypothesis, describe objects and events, are 
encouraged to ask questions, acquire new knowledge, construct explanations of 
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The following day the children answered this question. A ruler was added to the 
materials used in the first experiment. First, the drop was released from 12 inches above 
the table. A drop of water was then released from a standing position. The children 
recorded the results and stated their own conclusions. 

In order to expand the experience, we designed an additional experiment. Using 
three different size eyedroppers, we conducted the same experiment. There were two 
questions: “Will the size of the raindrop change?” and “Will the shape of the raindrop 
change?” The results were recorded in the science journals and the conclusions were 
stated. 

The focus of the second set of experiments was the water cycle. We set up the 
experiment with two glasses of water with no cover. We colored the water with food 
coloring. The blue water cup was placed in the sun. The yellow water cup is placed in the 
shade. The question was “What will happen to the water?” The children wrote their 
hypothesis. We checked the water level after three days. 

The following experiment asked the same question. The materials used and the 
procedures were different. We used a cup, water, food coloring and a zip-loc bag. We 
put the cups filled with water in a zip-loc bag and put the cups in the sun. After three 
days, we checked the water level. 

Each experiment was recorded in the children’s science journals. They are a 
collection of ideas and give us focus and direction. A copy of the journal set up is included 
in our appendix. 



Data Sources: 

The data collected during this research project includes interviews by each teacher 
with two typical first graders. One student was a girl while the other was a boy. The 
students interviewed were the same ones for each experiment. 

The science journals provided the opportunity for each teacher to access and 
assess changes in children’s understandings and thinking, identify misconceptions, and 
provide a more complete picture of children’s understandings of science phenomena 
(Dana, Lorsbach, Hook, and Briscoe, 1991). 

A survey to evaluate understanding of concepts previously covered was given to 
all students in each classroom. Two of the questions included results of experiments that 
the teacher summarized for the class. The other two questions dealt with experiments 
where the students formulated and stated their own conclusions. Lastly, we inquired 
about each child’s attitude and opinion towards science. 
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OUR FINDINGS 

1. Oral Language Ability vs. Written Language Ability 
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4. Conceptual Change 



We found that a series of activities challenges the student’s conceptions and leads 
them to a more scientifically acceptable understanding of the concept. For example when 
we finished the first experiment on evaporation, many children understood evaporation as 
a magical phenomenon. The subsequent experiment was a cup of water sealed in a zip-loc 
plastic bag. This allowed the students to observe the actual water cycle. Their 
understanding was clearly recorded in their science journals. 

CONCLUSION 

Most of the students were able to demonstrate the proper punctuation, spelling 
and vocabulary to formulate their own conclusion. However, some children were not 
developmental^ capable of expressing themselves in the written English language. Their 
written language ability at this time is still in the pictorial stage. Others are comfortable 
only using patterned sentences. When asked to verbalize their conclusions, they show 
understanding of the concept. We found that interviews with the children were important 
to check for understanding of the science conceptions. To only rely on their written 
statements would give an incorrect picture of their understanding. 

Ninety six percent of each classroom was unafraid to venture out and conclude 
using their own words in their journal. These children incorporate the use of ’’inventive” 
spelling and creative thinking. Four percent of the children were hesitant and even refused 
ri) state in their journal a conclusion. The fear of being wrong overwhelmed their abilities. 

1 he lack of self-esteem and the need for perfection was the cause of their frustration. 

When the students did the first experiments, each teacher had not taught the 
scientific concept through the curriculum. Each child stated their conclusion using their 
own vocabulary. As the unit progressed, literature was introduced that provided the class 
with the necessary scientific terms for their results. The literature enabled the students to 
express their findings by incorporating scientific vocabulary in their statements. 

... . ^ ur ^ rst ex P eriment on the shape of raindrops caused the students to ask 
additional questions. This allowed for supplementary experiments. We tested different 
variables effect on the shape of the raindrop. The children changed the height of the drop 
and the size of the eyedropper. The results of all the experiments enabled the students to 
draw the conclusion that the shape of a raindrop was circular. A similar thing occurred 
with the experiments on evaporation and the water cycle. Many children attributed the 
evaporation of water from a cup in the sun to magic! The subsequent experiment with 
the cup of water in a plastic bag actually explained the cycle of evaporation. We found 
that in order for the students to formulate and state their own conclusions it was necessary 
to provide more than one experience with the same concept. 
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IMPLICATIONS FOR FUTURE INSTRUCTION 



Next school year, we plan to introduce science journals in September. The 
recording of data and conclusions will be initially pictorial. The next stage in development 
is single words and/or labeling. Patterned sentences follow in the developmental stages of 
writing. Finally, the students will be ready to write their conclusions using their own 
words. This progression of writing is consistent with the student's age development as 
well as the levels seen their creative writing journals. 

Addressing the “correct answer” syndrome, we plan to expose the children to 
opportunities to share their ideas without the fear of rejection. At the start of the school 
year, a variety of experiences and activities will be implemented that do not require a 
correct answer. We will reinforce a positive self esteem and the attitude of risk taking. 

Using the science curriculum as a driving force for the other subject areas was 
extremely successful. We found literature appropriate to the reading level and was able to 
incorporate many writing activities. Science as an encompassing theme will definitely be a 
focus next year. 
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